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* * w % $t & - m. -f * it *» it it a j»j n 

(semiconductor acceleration sensor) 0 i£ 4- tt It i& 
A >H'J 8S ^ * & * # - 4¥ & ^ ^ ^ , - ^ - sj- ffj 
(movable section)^ — M $L &] M (beani)M » 5. 4? 
— a t f: Pi- ( p i e z o r e s i s t o r )fit ^ # ;R ' *fc _L • — Jt ^ ^ 
# (supporter)^^ # ^ B a a ^ ^ i. » ffi&0 5t#Hfc&;f& 
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' a it - f g f a a a it (thin f ilm transistor, TFT)^ 
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* <W « * (%r a M&M SEMI CONDUCTOR ACCELERAT I ON SENSOR ) 



A semiconductor acceleration sensor including 
non-single-crystal-silicon-based substrate, a 
beam structure having a movable section and a 
stationary section, at least one piezoresistor 
positioned on the beam structure, a supporter 
positioned on the non-single-crystal-si 1 icon- 
based substrate for fixing the stationary section 
of the beam structure and a distance being formed 
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^5L#a^^^- C&WJ&m ■ SEMICONDUCTOR ACCELERATION SENSOR) 



between the beam structure and the non-single- 
^rystal -s i 1 i con-based substrate, and a thin film 
transistor (TFT) control circuit electrically to 
the beam structure and the piezoresistor. 
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& %t w & & - & fa & & m n ' 

Ufa #3 jf- ft ^ i& ^ ii (semiconductor acceleration 
sensor) » 1 T ig it f ^ W ' «'*J#^TfrJ***. - 



& %l #r 



& & m m & % & & m m ifc & & * # « 4? ^ ft 
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m n # - 
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m. - &. & #n # # _l # m. f .j . — & ift&i'$Lh>3-%Lm 

(micromachining technology)' ^TI )l ^Ii|-§- 
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t^^S'iii^f # ' s %, & >*j n $t m #j a tR -g- ^ 
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&\7 ^ ft (etched semiconductor substrate)12' 

#J *° ^ a s a ^ j& ^ H ^ ^ ( s i 1 icon-on- i nsu 1 ator, 
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.beam section)14- — 0 ^ (anchor)^ ^ 16$ 

14' & - f f (weight)^P^ 18t i^tElp^ 14 
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(CMOS) * A t s& ' *'a#««8»'(**.«7F^B — t ) 
# » & & m & & «& * 4 j£# i& M € € P-i- 2 0#t Ifr * #j 



- *t -r • e, pa & *f it & ^ 1 2^: *j m & n ^ 

(etchant) » #f 4a £ 41 4b £p (potass i um hydroxide, KOH) 

^ it ^ # £ ft ^ t£ f£ # 1f ® • a *B j& *L & flf 
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£P ^ 1 8# T J-X « % 4L % ft «. £ ^ « Jifc £p ^ 1 8i# it 

& _L - ifh B & M % % m 2 0# ^ i. # & #«J ffl 3* & * i£ 
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# Ifc. Sp & ^ B a B fc\'.m jfc'-sr ^ p-n& © 
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«, A * i^^t/m^^ft (temperature compensation) 
% » ii m & «t f J fid « IB. g 4b 4 # 4b & £ % m Sfe 
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-it^*^^-*^*^^ t » * T - « 4- * « & A 
iHj S (semiconductor acceleration sensor)' & ^ ^ 
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(movable section)^ - El £ • i ^ — *• « ^ & 
(piezoresistor)tSt ^ i* Jlfc'i* *ft -h • - Jl ^ *ft # 
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^ S£ HJ K *& ' # ifi ^ Jfc & *ft & tt # * b b b ^ £ ^ ^. ffl 
*3 1% — JE6 3£ » « — & JR € as It ( th i n film 
transistor, TFT )*£ f'J € 58- tfc ^ « # * & # * "A -t- » ii 

* ^ ^ •§£ B£ + * tt ^ ^ & *l H * -It # ^ # & 

-w *» * a* a _* * it <a.*fc & a -L • s. *t-sr a if- 

>f v # *4 /& ^ ° itb ' # ^ *'J ffl * A # # -ft & £ 
% % &. ' *T # #t ig & f k> >M € >^L P-1 ^ £ • » H jtb & 

5f ^" 

tf $. % m ~ • ffl — A # * * It ^ it & it 3 0# 
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3 2_L » iiit*^#Sfc«p^3 6ft(»®^i* ' - $ * $P tit 4 OtS: 
^ & 5f # M 34# it m. ±- ' 5. ^ - £ € € ia 4 2?£ ^ ft * 
^ i& 3 4# m £P ^ 3 6Ji > «A^fe*Jfft > *a - 

(thin film transistor, T F T t 4 4f& 

Ji « it » If # 34& ft t 

3E J£ # iH ft € € IS- 4 2#f ^ dj m 
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& *j 8 3 0^#^^r^,H^ f| ^ js] , 

itb ^ ^ ^ i& • 

flL 4* S£ * fid * . ' <&. ^ # 8 £ ^ ft #J t ' ^ f'J <f 

*&4 4&t3t^3fc3fc:&,& 3 2_L > .^ffi7^#a^>(tffiii^^m.^ 




$ 11 I 



i ' ®WW*J\ (8) 

itb ' 4- % W & #J % 4 » T J-X tSt ^ — £p #1 
(printed circuit board, PCB, $g tf ^ I 
H « — *fc e P f (FPC board, & m 
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& M x • a jfc a a ts if- 4& >$ # ?4 #j /& ^ • *tb *h 

9§ tt * B B a ^ # ; # j£ £. a € # ** f H • 11 *J 

J. ° . 



a Jl ffi ifc ft % ^ % m 4k % «fe 4H ' /L ^ ^ & W t 

If * *'J -ft ffl #f ^ ^ # ^ 4b & &- ^ » U4^#l# #'J 





3? 12 I 



/'t£l H. J&L 



- % % *> 4- t! 



II §0 #J 3j 7F 



* ^ # ft ft *fi 



1 0 f f **rit 

14 a a H ^ #e Hfc *P 3* 
18 a a B * * £P 

22 CMO&& $J « s& 

32 # # A ^ £ 

3 6 # £p ^ 

4 0 $ *.*p 
44 TFm *>J t 5& 



12 
1 6 
20 
30 
34 
38 
42 



* 9- ft & A 
-9- a a a ^ SI £ -gp 

j£ HE i& 



-f if- it ^ it & m 
m .5f # & 
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1. — ^ It it & 3H ^ (semiconductor 

acceleration sensor)' ^- eL : 

- # JjfL £ # & ^ ; 

- % Sg, ft m ^ (beam)M ■ » £• ^ ^ - ^ *!/ 
(movable section)!! - @ t ^ : 

')? — M % W. (piezoresistor)1£;^ig # iR M # 




— « '1-4 m m. &j it # (supporter)^: ^ t£ # ^ a a a 

L ^ _L ' ffl*.SI^tt#^^*|^ttfl0^i*.-» # ££ # Jj£ 
& 1^ t£ # # a a a # & ;£ '4l «' 4§ ». «E # ; : . '« A 

t a B a ^ (thin film transistor, T F T M % 



5& tx. 



^ # 



2. V f t * #'] || ® £ 5 

# # a H B * ^ # * ^ * A '» ■ 



i& 



3 . *» t * « ft B .* '■ 2a« ^. -f ■ .tf- «t it * an + « 

& AH € b b b ^ ^ I'J f 4 # A - S. b b b ^ (lOW 

temperature polysilicon, LTPS );# M % b b b It 4£ $'J % 



4. *» * tfr * *I |£ 
# b b b & M. % h 



>s j£ ^ ^ ° 



ifc & 3U S ' * t t£ 




5. ^ tf # *f J& B| « 4^ 4L + * It *» it A an H ' * 

& JOt € & It & #'J € #. & - A a b B b ^ (high 

temperature polysilicon, H T P S 11; bb It £E f 'J 



t f£ 



6 . p t *t * *"J J£ n It l« 4l tf- tt *■ it A an S ' * t * 



** Jfc AT* tt Jl * ft ft $ #. & & % — H 4b & - 



8 . ioft^^UII 1^ 4^ af- It it & *| H ■ . & t i£ 

IS. # & ^ # # ft (doped)t a a a ° 



9 . t tf # *»J jfe ffl 9 lag 4L ^- ^ «t *o it * i»J g 

?R & — M $t J& (piezoelectric thin film) 0 



10. t *'J ft ffl * 93f * I 

f# m & ^ * ft 4b I* ( ZnO) 
: H& (PbZrTi0 3 , PZT) 




t ^ it A »J H ' * t It 
#fc ^ P§3 & (BaTiOa)^, 



n.-*»tm-*«j£iB* i* -f * it fr> it a m s > * t « 

# a B a ^ 46. ^ £ © £ ^ # — TFTg£i ^ IS ^ • #, m & 
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^ it & #j n m & m m s ti nt it & • 



12. — *»il*3HiS (semiconductor 

acceleration sensor)' -g- eL 't* # '■ 



£ # *S Hfc (cantilever beam)*#*fr$t;frifc*Sjf 
^ © ' ^ # — "ST (movable section)' JL f £ -^T 

IB. (piezoresistor)-St^t^ & B £ # ;R 

— & P} % s& (control circuit)! it ^ 1£ 



n .« « ml » e i m a # 



13. *» > tfr -f- *J £ B9 £ 12^ ^ -f It it A i»J ii > & * 

# Hfc & # & ^ # — a -ft 



1 4. '. *». t 



tt * #»J £ .n % 12m 4- 3 



it ^ *'J H ' t 



I®- (doped)?!. B B a ^ o 



15. *o t tf -I- *>J 



$ 1 2^ -f ^ ft ^ it & ^'J §1 ' * t 

fia. ^ - I f || (piezoelectric thin 



f i 1 m ) ° 



16. -*»t* + *ll£ffl* 1 2m -f tf- It ^ it « »J S3 ' & * 




* 17 S 



t&mtmm*&&&4i&4b*t (ZnO) - & 
A ik. S£ & & m % (PbZrTi0 3 , PZT) • 



m m % (BaTiO,) 



17. 



5% ^ 



*» r* tf * #'J la ffi 9 12^ 
2k %i — s£ 41- 



^- ^ It it & «•] H ' t 



18. t tf * #'J 3£ m % 17% ¥ ft. fa & & m % » £■ * 
t£ ^ ^ € ^ # i& t£ ^ _L • J. t ^ f'J f # & ^ 
t - t 1 t a e a ^ ^ i f B 9 a If ( 1 o w temperature 
Dolysilicon thin film transistor, LTPS TFT)^f'J 



19.> ft#^JES I 1 831 ^ + $ A it A - *| li . £. t 

& v& #, ^ — ^^^^o 



20. *o f fjt # jg, B % 1 9^ 4l ^ ^ « -il ftl g • .#■■+ 

t£ ISE f-J € f&v-fc «t-^ tt.JS ^ ^ j£ _L ' JL t£ 4£ f'J € # & 

# — iU >m 3l al ^ 1g B ° It ( h i g h temperature 

polysilicon thin film transistor, HTPS TFT)^f'J 



21. -k<> t n 4- #1 le. 



9 12^4L+^_ft*»itA«!lS v*t 

£p #J II s&* (printed - circuit 
board, PCB)_t » 1 ^ t fj f 1^ f>| ffl - # *t ep #J € 
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(flexible printed circuit board, FPC board U. & 
f t M 4 ^ ^ 1 t t ft f it # • 

22. > t n # *J & ffi £ 12^ ^ ^ t£ It it ^ *'J IS ' & t 
# *'J ffl i£ #. i± ep #| t * H t£ m V # J* tg £ t € PJL 

23. *» t tf ■ * *»J la ffi % 1 2^ ^ Ufr j& fr, i£ & ®1 5 .• & t 
f£ ' *fc * & & ® 3 — TFTgg 7F & Ok • /f| « tf i£ 

t£ If it $ £.J H /9f £ $J fij 60 Jg ^ g it iM. ' 




% 19 I 



\ 

i 

y 




(4. 5JR) * 1fr »JS 



% 1/19 J % 2/19 K 




9 8/19 1 |t 9/19. K 




It 9/19 1 |t 10/19 I 




(4. 5i&) ^-fg^i^ *J H 



% 10/19 K ft 11/19 K 

■in h jili toll i! fttfji-it w iwr vnn tV vr»HML^j*-6wa ijv mm iwr ■ ■m u it un uk 1,1 unt 




